Acardiac twinning is a rare obstetric condition unique to monochorionic twin gestation and the pump twin has high perinatal mortality. We report an acardiac twin pregnancy, in which the pump twin presented with intrauterine growth restriction and oligohydramnios, and grossly hydropic acardiac fetus measured 12 Â 14 Â 18 cm, and with no cardiac activity at 27 weeks of gestation. We treated the acardiac fetus with 1 ml alcohol ablation in utero, and delivered a live male baby weighing 1750 g at 36 weeks' gestation.
INTRODUCTION
The twin reversed arterial perfusion (TRAP) sequence, also known as acardiac twinning, is a rare obstetric condition unique to monochorionic twin gestations. This condition complicates approximately 1 of 35,000 pregnancies and occurs in 1% of monochorionic twin gestations. 1 The TRAP sequence involves a ''pump'' or donor twin perfusing a recipient or ''acardiac'' twin through vascular (usually arterial-arterial and venous-venous) anastomoses. This results in reversed flow of poorly oxygenated blood to the recipient twin that is usually associated with poor or absent development of the heart and upper part of the body.
Perinatal mortality rate for the pump twin has been reported to be 50 to 75%, 2-4 mainly as a result of polyhydramnios, preterm labor, and congestive heart failure. Therefore, occlusion of the circulation to the acardiac twin has been recommended to improve perinatal outcome of the pump twin. Several intervention methods to achieve this goal have been described, including hysterotomy with selective delivery of the perfused twin, 5 blocking umbilical cord circulation with coils, 6 laser coagulation, 7 alcohol ablation, 8 bipolar coagulation, 9 and radiofrequency ablation. 10 We report successful treatment of an acardiac twin using minimally invasive, and ultrasound-guided percutaneous ablation of the circulation with absolute alcohol injection into the umbilical artery.
CASE REPORT
A 29-year-old primigravida was referred to our maternal and fetal unit due to suspicion of fetal anomaly in a twin pregnancy at 27 weeks of gestation. First-trimester ultrasonography (USG) in the referring center was consistent with last menstrual period. At referral, detailed USG scanning revealed that the surviving twin was structurally normal with a fetal biometry of 24 weeks' gestation, oligohydramnios with four quadrant amniotic fluid index 5.0 cm and intrauterine growth restriction (IUGR) with 910 g (<5 centile) of expected fetal weight. Fetal echocardiography showed cardiomegaly but normal structure of the heart. The dead twin was grossly hydropic, measured 12 Â 14 Â 18 cm, and had no cardiac activity (Figure 1a, b) . In addition, a severe cystic hygroma, relatively well-developed spine and long bones of lower limbs were detected, but the head and the heart were absent. Color Doppler USG (Siemens G50, Siemens, Germany) confirmed the twin reversed arterial perfusion sequence by demonstration of reverse flow within the cord and fetal aorta. These features were consistent with acardiac twin pregnancy and IUGR of the surviving twin, and the parents were informed for poor prognosis, and intervention to occlude blood supply to the acardiac twin was considered.
After approval of the hospital ethic commission and written informed consent of the parents, a 20-gauge needle guided with color Doppler USG was directed to abdominal insertion site of the single umbilical artery of the acardiac twin. After blood sampling for karyotyping, 1.0 ml of absolute alcohol was injected, resulting in immediate interruption of the arterial flow to the acardiac twin (Figure 1c, d ) and the pump twin tolerated the procedure without incident. Color Doppler USG the next day confirmed the absence of blood flow in the acardiac twin. Analysis of fetal blood revealed pH 7.409, oxygen pressure 91.0 mmHg, carbon dioxide pressure 39.0 mmHg, and normal male karyotype 46 XY.
The size of the acardiac twin resolved over the following weeks and decreased to 5.0 cm in diameter. Doppler USG of the umbilical artery showed the improvement in diastolic flow of the pump twin after the intervention (Figure 2a, b) . Amniotic fluid volume became normal, and fetal growth rate of the surviving twin relatively increased after the ablation of acardiac twin. Nine weeks after the procedure, at 36 weeks of gestation, we performed cesarean section due to IUGR, and the patient delivered a live male baby weighing 1750 g and an acardiac twin weighing 390 g (Figure 2c ). Placental examination revealed monochorionic diamniotic placentation weighing 480 g, and the vascular anastomoses (Figure 2d) . The surviving and the acardiac twins had central and marginal cord insertions, respectively. After 4 days of hospitalization, the baby was discharged healthy.
DISCUSSION
Optimal management of acardiac twin pregnancy is controversial. The clinical approach to these pregnancies is confounded by uncertainty as to their natural history, complicating the selection of patients for whom intervention may be indicated. Moore et al. 3 reported 55% overall perinatal mortality in 49 cases of acardiac twin pregnancy and suggested the weight ratio of the acardiac to the pump twin, polyhydramnios and preterm labor as poor prognostic findings. Sullivan et al. 11 reported one intrauterine fetal death out of 10 cases, and cautioned against agressive intervention and recommended conservative approach although weight ratio of acardiac to pump twin was less than 5% in four cases. Brassard et al. 12 reported that low pulsatility indices in the umbilical artery perfusing the acardiac twin compared with the umbilical artery of the pump twin correlated with poor prognosis.
These findings such as rapid growth of the acardiac mass, polyhydramnios, preterm labor and IUGR of surviving twin may indicate prenatal intervention. Tan and Sepulveda 13 reviewed the literature to determine pregnancy outcomes after minimally invasive treatment for occluding vascular supply to acardiac twins, and identified 32 reports involving 74 cases of acardiac twin, including five cases of intrafetal ablation with alcohol. Intrafetal ablation with alcohol was associated with later median gestational age at delivery and lower technical failure rate and higher clinical success compared with cord occlusion techniques. In the study of multicenter experience of intrafetal alcohol ablation, Sepulveda et al.
14 reported 63% survival rate, and three of eight pump twins died in utero as a result of the procedure. Deprest et al. 9 used bipolar coagulation, the other favored technique, and reported preterm prelabor rupture of membranes in two cases, and 80% survival rate in 10 cases of TRAP sequence.
Our case presented that the surviving twin had IUGR and oligohydramnios, and the acardiac mass was bigger than the surviving twin. These findings suggested that the pump twin had signs of hemodynamic decompensation and placental insufficiency due to perfusing the acardiac twin. Intervention to ablate blood flow to the acardiac twin was recommended to improve the outcome for the pump twin. In our case, earlier intervention could prevent development of IUGR in the pump twin. This approach was selected because the technique has relative lack of invasiveness, and does not require any additional equipment. However, the main concern with this technique is intravascular transfer of the ablative material to the circulation of the pump twin. Therefore, the use of this technique was suggested to those pregnancies with poor prognostic factors, although it is expected to be minimal from a properly positioned needle into critical areas of the pump twin's circulation. 14, 15 The TRAP sequence in monochorionic twin gestations is a rare anomaly that compromises the viability of the morphologically normal, pump twin. Alcohol ablation of the acardiac twin with color Doppler ultrasound guidance is a minimally invasive technique and can be used in the cases with poor prognosis. In this report, we present successful intrauterine treatment with alcohol that effectively obliterated the blood supply of the acardiac fetus and protected the pump twin. 
